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1 Mhcthtyt 6HOJiorHH KapejibCKoro Haynnoro uenTpa PAH, neTpo3aBO^CK 
2 3oojiorHMecKHM HHCTMTyT PAH, CaHKT-neTep6ypr 
3 CeBHMHPX, neTpo3aBOACK 
nocTynnjia 29.08.2006 

npe/jCTaBjreHbi pe3yjibTaTbi MHorojieTHHX HccjieziOBaHMM jx nnaMMKH hmcjichhoctm mo- 
jio^h auiaHTHMecKoro jiococh (Salmo salar L.) b p. KepeTb (6accenn Bejioro Mopa), o6y- 
cjiOBJienHOH BcejieHneM h MaccoBbiM 3apaxenneM Gyrodactylus safaris (Malmberg, 1957). 
BnepBbie b p. KepeTb G. saiaris 6biJi OTMenen b 1992 r. Menee 5 JieT noTpeOoBajiocb napa- 
3HTy ajih Toro, MTo6bi paccejiHTbCH no Been peKe. YBejiHHeHHe 3apaxeHHOCTH mojioah 
G. saiaris conpoBOx^ajiocb rnOe/ibio pbi6bi. CHHxei-me mmcjichhocth mojioah npnBejio 
k coKpameHHio CTa/ia B3pocjiOH ceMTH 6ojiee neM b 25 pa3. HccjreAOBaHHH noKa3ajin, mto 
nocjie ocTpon 3nn300THH na cj)one naaeHHH hhcjichhocth mojtoah npon3omjio CHuxeHHe 
noKa3aTejien 3apaxeHHOCTM pbi6, a b OT^ejibHbie ro^bi naOjiKxaaeTCfl a axe OTcyTCTBne 
BCTpenaeMOCTH G. saiaris. 


B nocjie/iHHe ronbi aKTMBHo oScyx^aaiOTca Bonpocbi, CBB3aHHbie c H3yneHH- 
eM 4>ayHbi napa3HTOB m pacnpocTpaHeHneM onacHbix bh^ob b jiococeBbix peKax 
CeBepHOM EBponbi. Oco6o aicryajibHbiMH 3 th nccjienoBaHnn CTajin b cb^3h 
c pacnpocTpaHeHneM 3KTonapa3HTa Gyrodactylus saiaris, KOTopoe npnBejio npaK- 
THnecKH k nojiHOMy yHHMTOxeHHK) CTa,a aTjiaHTHMecKoro jiococa Sojiee neM 
b 45 peKax HopBernn. 

PaccMaTpHBa^i npHMHHy rnSejin pbi6, 6ojibiiiHHCTBO nccjienoBaTejien nojia- 
ratoT, mto G. saiaris 6biJi 3aHeceH b HopBexcKHe peKH BMecTe c 3apaxeHHon 
MOJio/ibK) jiococh H3 pbiSoBO/iHbix xo3hhctb, pacnojioxeHHbix b SaccenHe BaJI- 
thhckoto Mopfl (Johnsen, Jensen, 1991). Ha ceBepe Pocchh 3a(J>HKcnpoBaH noKa 
e/iHHCTBeHHbiH cjiynan no^BJieHHH napa3HTa G. saiaris b SaccenHe Bejioro mo- 
pn — Bp. KepeTb (MeniKo, UJyjibMaH, 1994). 

JI aHHan paSoTa nocB^meHa aHa;iH3y nocjienoBaTejibHbix coSmthm H3MeHeHHfl 
B03pacTHon CTpyKTypbi, mmcjichhoctm jiococb b p. KepeTb n 3apaxeHHOCTH mo- 
jio/ih G. saiaris. 

P. KepeTb (66° 15' c. in., 33°34' b. ji.) 6epeT Hanajio H3 03. neTpn-flpBM h Bna- 
naeT b KepeTcnyio ry6y Bejioro Mopn. JJjiHHa ot ycTbn jxo HCTOKa 110 km, H3 ko- 
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Topbix 34 km npnxoztHTCH Ha 03epHbie ynacTKH. PeKa npoieKaeT nepe3 4 Kpyn- 
Hbix 03epa h MHOxcecTBO njiecoBbix ynacTKOB. Ha peKe HMeeTCH 18 noporoB, 
njiomaztb HepecTOBO-BbipocTHbix yroztnn cocTaBjineT 675 500 m 2 , m3 hhx npnrozt- 
Hbie juih HepecTa jiococh — 135 800 m 2 . 

MATEPMAJl M METO^MKA 

YneT h KOHTpojib npoMbicjia jiococh b p. KepeTb BejieTCH c 1969 r. ,H,jih 3Toro 
Ha nepno# c cepejiHHbi hiohh jxo cepeztHHbi okthSph Bbirne ycTbH (1 km) ycia- 
HaBjiHBaeTCH pbiSoyneraoe 3arpaxczieHHe (PY3), nojiHOCTbio nepeKpbiBaiomee 
peKy, HTO 06eCneHHBaeT B03M0>KH0CTb AOCTaTOHHO TOHHO OUeHHTb HHCJieHHOCTb 
HepecTOBOH nonyjiHUHH jiococh. Yneiy He nozmaeTCH Ta HacTb nonyjiHunn jioco¬ 
ch, KOTopan MHrpnpyeT no yciaHOBKH h nocjie chhthh PY3a, a TaKxce pbi6a, He- 
pecTHmancH Ha Mopckom nopore, pacnojioxceHHOM Hnxce PY3a. 

rijiOTHOCTb 3acejieHHH peKH MOJiozibK) jiococh oueHHBajin nyTeM o6jiOBa yna- 
ctkob peKH ojieKTpojiOBOM b nepnoztbi 1990—1998 n 2001—2005 rr. PacneTbi 
npoBOAHjin no Memay 3nnnnHa (Zippin, 1956) n BoxjiHHa (Bohlin, 1984). 
Y Been OTjiOBJieHHon mojioah H3MepHjin juiHHy AC, Bee, a TaKxce 6pajin npo6bi 
nemyn, no kotopoh onpejxejiHjin B03pacT. 

MaTepnajiOM juih napa3HTOJiornHecKnx nccjiextOBaHHH nocjiyxcnjin c6opbi na- 
pa3HTOB Monojm ceMrn p. KepeTb, npoBejieHHbie b Te xce cpoKH (HannHan 
c 1992 r.). MeTOjiOM nojiHoro napa3HTOJiornHecKoro BCKpbiTHH H3yneHO 126 3K3. 
mojioah. C6op Maiepnajia npoBOjxHJicn b 4 panoHax peKn: Mopckom, BapauKOM, 
CyxoM noporax n BepxHeM ynacTKe peKH (nopor BepxHnn) (pnc. 1). KpoMe to- 
ro, MeTOAOM HenojiHoro napa3HTOJiornHecKoro BCKpbiTHH npaKTHnecKH Ha Bcex 
noporax p. KepeTb 6buio xtonojiHHTejibHO o6cjie£OBaHO 377 3K3. necTpHTOK Ha 
3apaxceHHOCTb G. salaris. 

C6op, cf)HKcau,HH n KaMepajibHan o6pa6oTKa MaTepnajia BbinojmeHbi no 06- 
menpHHHTon MeTOAHKe (BbixoBCKaH-naBjioBCKan, 1985). 



Pnc. 1. KapTa-cxeMa p. KepeTb. 

1 — Mopckoh nopor, 2 — Bapamani nopor, 3 — Cyxoii nopor, 4 — BepxHnn ynacTOK. 
Fig. 1. Map of the Keret river. 
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PE3YJIbTATbI 


HncjieHHOCTb n CTpyKTypa nonyjiHunn aTJiaHTnnecKoro jiococh 
ConiacHo jjaHHbiM no yneTy hhcjichhocth CTazia jiococh p. KepeTb, MaKcn- 
MajibHan nncjieHHOCTb oTMeneHa b 1983 r. n cocTaBHJia 4660 3K3. (pnc. 2). Mn- 
HHMajibHoe KOJinnecTBO npon3BO,miTejieH, ynTeHHbix Ha PY3e, cocTaBHJio 

180 3K3. (1997 r.). 

Cna r HHCJieHHoc™ HepecTOBoro CTazia jiococh Hanajicn b 1990 r. CHanajia 
npoH3onuio CHH)fceHHe hhcjichhocth ahkoh pbi6bi, a yxe Ha cjieziyioiUHH tor 
h 3 aBO£CKHx npOH3BO^HTejieM (pnc. 2). ripn otom, HannHan c 1991 r., Hadjnozia- 
eTCH CHHxeHne hhcjichhocth mojioot jiococh. B nepnozi c 1990 no 1996 r. njiOT- 
HOCTb 3acejieHHH cerojieTKaMH jiococh peKn CHH3njiacb 6ojiee neM b 120 pa3 
(Ta6ji. 1). HncjieHHOCTb necTpHTOK CTapmnx B03pacTOB (1+, 2+, 3+) k 1996 r. 
ynajia npaKranecKH ro HyjiH. Chpokchhc hhcjichhocth conpoBo;*majiocb H3- 
MeHeHHHMH b B03pac™on CTpyKType nonyjiHunn MOJioan. TaK, ecjin b 
1990—1992 rr. aojih cerojieTOK (0+) cocTaBJiHJia 46.6—64.2 % ot o6mero nncjia 
OTjioBjieHHbix pw6, to, HannHa h c 1994 r. OHa yBejiHHnjiacb n H3MeHHJiacb 
b npeziejiax ot 80 n 100 % npn BbipaxeHHOM chhxchmh rojm necTpHTOK B03pac- 
Ta 1+ n CTapme (Ta6ji. 2). Oahoh h3 npnnnH HadjnojiaeMbix H3MeHeHnn b hhc- 
jieHHocTM n CTpyKType nonyjiHunn aTJiaHTnnecKoro jiococh mohcho cnnTaTb 
paccejieHne b p. KepeTb onacHoro napa3HTa Gyrodactylus salaris — hoboto rim 
AaHHoro pernoHa burr MOHoreHen. 

riapa3MTO(})ayHa mojioru aTJiaHTnnecKoro jiococh p. KepeTb 
llepBbie ziaHHbie no napa3HTO(j)ayHe mojioah jiococh p. KepeTb 6buin nojiyne- 
Hbi MajiaxoBon b 1965 r. (MajiaxoBa, 1972). B cocTaBe (JiayHbi napa3MTOB 6biJio 
OTMeneHO 5 burob 3). npoBejteHHbie HaMH nccjieflOBaHHH no3BOJinjin 

3HaHMTejibHO pacmnpHTb bhaoboh cnncoK. CoBpeMeHHan (JiayHa napa3MTOB 
npeziCTaBJieHa 17 BnaaMn: Myxosporidia — 2, Ciliophora — 1, Monogenea — 1, 
Trematoda — 7, Nematoda — 4, Acanthocephala — 1, Acariformis — 1 (Ta6ji. 3). 



Pnc. 2. yneTbi HncjieHHOdn jiococh b pa3Hbie rojibi Ha PY3e p. KepeTb 

1 — JIHKHe, 3K3.; 2 — 3aBOJICKHe, 3K3. no OCH aScUHCC — KOJIHHeCTBO 3K3eMnjiapOB. 

Fig. 2. Control of spawning salmon population from fish-control barriers in the Keret rivers. 
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Ta6;inua l 

fljIOTHOCTb MOJIOflH JIOCOCH B B03paCTe 0+ (3K3/100 m 2 ) Ha BapauKOM 
h CyxoM noporax p. KepeTb b 1990—1996 rr. 

Table 1. Density of 0+ salmon (n/100m 2 ) of Varatzkiy and Sukhoi rapids 
from the Keret river in the period 1990—1996 


noporn 

Tonbi 

1990 

1991 

1992 

1993 

1995 

1996 

BapamcHH 

62.0 

42.0 

6.0* 


0.37* 

0.8* 

0.21* 

Cyxoil 

72.0 

- 

- 


1.8* 

6.0* 

0.92* 


npHMeHaHHe. * — 3apa>xeHHbie G. salaris. 


EojibuiHHCTBO bhaob ( Chloromyxum schurovi, Ch. truttae, G. salaris, Phyllodistomum 
umblae, Crepidostomum farionis, Ichthyocotylurus erraticus, Cystidicola farionis w Pse- 
udocapillaria salvelini) hbjihiotch THnHHHbiMH napa3MTaMM JiococeBHUHbix pbi 6 . 

MaKCHMajibHoe hhcjio napa3MTOB oEHapyaceHO y mojiouh H3 hhxchhx ynacTKOB 
peKH (BapaifKMM nopor). EeuHbiii bhuoboh cocTaB xapaKTepeH ujih necTpHTOK Bep- 
xhhx yqacTKOB (nopor BepxHMM). Taioxe oEeuHeHne BHUOBoro cocTaBa HaSjnouaeT- 
ch b ycTbe peKH, rue cKa3biBaeTcn bjihhhhc npHJiMBOB m noBbiuieHHaH cojieHOCTb 
BO^bi, jiHMHTnpyiomHe pa3BMTne npecHOBO^HOM napa3HTO(j)ayHbi mojiouh jiococh 
(Ta 6 ji. 3). BbiHBJieHHbie pa3JiHHHH cocTaBa napa3MTOB y pbi 6 m pa3JiMHHbix ynacT- 
kob peKH no^TBepxxiaiOT uaHHbie 06 ocejuiOM o6pa3e xch3hh OTuejibHbix cyEnony- 
JIHUHH neCTpHTOK H UOCTaTOHHO CTpOrOH npHypOHCHHOCTM K MeCTaM oEHTaHHH. 

MoHoreHen G. salaris BnepBbie 6 buia OTMeneHa b 1992 r. Ha BapauKOM nopo¬ 
re (MeuiKO, UJyjibMaH, 1994). EcTb ocHOBaHHH nojiaraTb, hto Hauin nccjieuoBa- 
hhh 6 biJiH HanaTbi Ha nepBbix 3Tanax paccejieHHH uaHHoro napa3HTa b p. Ke¬ 
peTb. riocjie nepBbix HaxouoK G. salaris b nocjieuyiomHe roubi HaMH 6 biJia 3 a- 
(J)HKCHpOBaHa He TOJibKO BbicoKan 3apaxceHHOCTb mojiouh jiococh napa3HTOM, ho 
h ero paccejieHHe no Been peKe h npHTOKaM (Ta 6 ji. 4). FIpoBejfeHHbiH mohhto- 
pHHr 3apaxceHHH MOJiojtM jiococh noKa3aji, hto 3a nepnojt 1992—2002 r. Ha 6 jno- 
uajicn cpaBHMTejibHO BbicoKHH ypoBeHb HHBa3HH napa3HTOM. HaMSojiee CTa 6 n- 
jibHbie 3HaHeHHH BCTpenaeMOCTH h khtchcmbhocth 3apaxceHHH HaOjiiojiajincb Ha 
BapauKOM h CyxoM noporax. Ha Mopckom h BepxHeM noporax 3 apanceHHOCTb 
G. salaris MeHHJiacb b 3HaHHTejibHbix npeuejiax b pa3Hbie roubi (Ta 6 ji. 4). npw 
3TOM 3nH300THH CTaJia peaJIbHbIM (J)aKTOpOM BbICOKOH CMepTHOCTH MOJIOUH JIO- 

Ta6jinua 2 

Bo3pacTHa« cTpyKTypa mojiojih jiococh p. KepeTb 
Table 2. Age structure of salmon parr from the Keret river 


Bo3pacTHbie rpynnbi, % 


Toabi 

KoJIHHeCTBO pbl6 

0+ 

1 + 

2+ 

3+ 

1990 

156 

64.2 

28.2 

4.9 

2.7 

1991 

182 

62.0 

30.4 

5.1 

2.5 

1992* 

83 

46.6 

33.3 

20 

0 

1994* 

86 

80 

6.6 

13.3 

0 

1996* 

110 

97.5 

1 

1 

0.5 


npHMeHaHHe. Cm. Ta6;i. 1. 


489 






Ta 6jih ua 3 

□ apa3HT0(J)ayHa mojiouh aTJiaHTHMecKoro jiococh H3 pa3JiHMHbix yuacTKOB p. KepeTb 
Table 3. Parasite fauna of Atlantic salmon parr from different parts of the Keret river 


Bruibi napa3HTOB 

1972 
n = 100* 

1992-1995 

2002 

2004 
n = 14 

BepXHHM 
n= 13 

Cyxou 
n = 31 

BapauKHM 
n = 38 

BapauKHM 
n= 15 

MopCKOH 
n = 15 






33/+ 



Chloromyxum schurovi 








Ch. truttae 

- 

- 

- 

- 

- 

- 

14/+ 

Capriniana piscium 

- 

- 

- 

34/+ 

- 

- 

- 

Gyrodacty/us salaris 

_ 


99/198 

81/224 

100/26 

7/0.06 

- 

Phyllodistomum umblae 

7/0.8** 

23/1.7 

35/0.5 

- 

- 

- 

7/0.07 

P. simile 

- 

- 

- 

3/1.0 

7/0.06 

7/0.06 

7/0.21 

Allocreadium transver- 

— 

— 

— 

— 

— 

— 

7/0.7 

sale 








Crepidostomum farionis 

24/0.64 

- 

- 

3/4.0 

- 

— 

- 

Ichtyocotylurus erra- 

— 

— 

— 

8/1.0 

— 

— 

— 

ticus 








Diplostomum spatha- 

6/0.06 

— 

— 

— 

— 

— 

— 

ceum 








D. volvens 

— 

8/1.0 

35/0.5 

— 

— 

— 


Cystidicola farionis 

- 

- 

3/0.1 

- 

- 

- 

- 

Raphidascaris acus 

13/0.17 

- 

- 

5/1.0 

- 

- 

14/0.14 

Pseudocapillaria sal- 

— 

— 

— 

— 

: 7/0.13 

— 

— 

velini 








Camalanus lacustris 

— 

— 

— 

— 

— 

— 

7/0.07 

Neoech inorhynch us 

1/0.02 

— 

— 

2/1.0 

— 

— 

7/0.07 

rutili 








Acariformis 

— 

— 

— 

3/1.0 

— 

— 

- 

Bcero buhob 

5 

2 

4 

8 

4 

2 

7 

Bcero bhuob 




17 




Bcero HccjieztoBaHO 




226 




pbi6 









npHMenaHHe. n — kojihhcctbo pbi6, HccjieaoBaHHbix MeioaoM nojiHoro napa3HTOJiorHHecKoro bckphthb. 
* iZaHHbie P. n. MajiaxoBOH (1972); * (3aecb h b Ta6ji. 4) — nepBaa uH(hpa — 3KCTeHCHBH0CTb hhb33mm, %, bto- 
paa — HHaeKC oGhjihb, 3K3. 


COCA B p. KepeTb, O HQM KOCBeHHO CBH/feTejIbCTBOBaJIO H3MeHCHMe B03paCTH0H 
CTpyKTypbi MOjio/tM jiococh (Ta6ji. 2) h coKpameHHe thcjichhocth HepecTOBoro 
CTa^a (pnc. 2). 

Bbijio ycTaHOBjieHO, tto BCTpenaeMOCTb MOHoreHew G. salaris HMeeT Bbipa- 
XeHHbie Ce30HHbie pa3JIH4H51 B HHTeHCHBHOCTH MHBa3MH. B JieTHHe MeCHUbI hh- 
TeHCHBHOCTb HHBa3HM OTHOCMTeJIbHO HH3Kafl, HO OCeHbK), nO Mepe CHH^KeHHH 
TeMnepaTypbi BO/tbi, nponcxo^HT ee pe3Koe B03pacTaHMe. ripn Tex 3Ha4eHH5ix 
HH^eKca o6hjih5i (Ta6ji. 5), KOTopbie perHCTpHpoBajiHCb hbmh b 1998 r., moxcho 
AOK a3aTejlbHO rOBOpHTb O BbICOKOH CMepTHOCTM HHBa3MpOBaHHbIX necTpaTOK 
b oceHHe-3HMHHH nepHO/r EjiaroAapfl o6ycjiOBjieHHOH 3apaxceHHeM napa3HTOM 
CMepTHOCTM mojioah jiococh Ha6jiKxaajiHCb HM3KMe 3Ha4eHH5t njiOTHOCTH nony- 
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Ta6jiMua 4 


MHorojreTHflfl ^HHaMHica 3apa>xeHHOCTH mojioah jiococh 
G. salaris Ha pa3jiH4Hbix ynacTicax p. KepeTb 

Table 4. Long-term dynamics of salmon parr infestation with 
G. salaris in different parts of the Keret river 


Toabi 

JloporH 

3apaxeHH0CTb 

Toabi 

JloporH 

3apa>KeHHOCTb 

1992 

MopcKOM (n = 10) 

0 

2001 

BepxHHii (n = 11) 

0 


BapamcHM (n = 15) 

100/225.7 


Cyxoii (n = 15) 

100/972.5 

1993 

BapauKHM (n = 23) 

56.5/23.4 

2002 

Cyxoii (n = 0) 

0 


Cyxoii (n = 8) 

75.0/12.2 


BapamcMii (n = 15) 

100/26 

1994 

BapamcHM (n = 15) 

100/398.5 


MopcKoii (n = 15) 

6.6/0.06 


Cyxoii (n = 15) 

93.3/6.9 

2003 

Cyxoii (n = 72) 

0 

1995 

Cyxoii (n = 16) 

100/312.7 


BapamcHii (n = 10) 

0 


BepxHMM (n = 13) 

0 


Mopckom (n = 50) 

6/0.2 

1996 

Mopckom (n = 12) 

100/75.0 

2004 

Cyxoii (n = 7) 

0 


BapamcHM (n = 15) 

100/313.6 


BapamcMii (n = 17) 

0 


Cyxoii (n = 15) 

100/65.5 


Mopckom (n = 56) 

0 


BepxHMM (n = 15) 

86.6/12.0 




1998 

MopcKoii (n = 19) 

100/1157.1 




1 

Cyxoii (n = 30) 

33.3/26.0 





jiHUMM pbi6 b nepwo£ 3iim30otmm (pnc. 3 ), Toraa KaK b 1990 w 1992 rr. hmcjich- 
HOCTb necTpHTOK Ha uccjieAyeMbix noporax npeBbimajia 60 3K3./100 m 2 . 

riaaeHHe hhcjichhoctm mojioam jiococh b p. KepeTb CB5t3aHO He TOJibKO c tm- 
6ejibio pbi6, Bbi3BaHHOH napa3HTOM, ho h c 6paKOHbepcTBOM, KOTopoe npaK- 
TM4eCKH CBeJIO K HyjlIO eCTeCTBeHHblH HepeCT. ripn 3TOM HHCJieHHOCTb Hepec- 
toboto CTa^a nozmepxMBaeTcn b ochobhom 3a chqt BbinycKa BbipameHHOH Ha 
pbiSoBoaHOM 3aBO#e mojioam. Efo Harnen peKOMeHaauHH c 1995 r. 3aBO/tcKyio 
MOJioab CTajiH BbinycKaTb b peKy TOJibKO Ha HHXHne noporM peKH Ha CTa/tHM 
npe^cMOJiTOB. B pe3yjibTaTe 3aBO,acKafl MOJioab MeHbiiie BpeMeHM npoBO^HT 
b peice h CKaTbiBaeTCH b Mope nepe3 1 — 1.5Mec. nocjie BbinycKa, npaKTnnecKH 
He o6ecneHMBaH ncwtepxaHHfl hhcjichhoctm napa3HTa. 

3nM300TMH m BbicoKMe 3Ha4eHMH MHBa3MM MOJioaM, perHCTpHpyeMbie 
b 2001 r., CMeHHjiHCb nepnoAOM yrHeieHHH hmcjichhoctm napa3MTa (Ta6ji. 4). 

TabjiHua 5 

Ce30HHan a,HHaMHKa 3apa>KeHHocTH G. salaris mojtoah jiococh 
b 1998 r. (M3: UlyjibMaH h up., 2001) 

Table 5. Seasonal dynamics of salmon parr infestation with G. salaris in 1998 


JloporH 

Bo3pacr 

Miojib 

CeHTflbpb 

3KCTeH- 
CHBHOCTb, % 

MHTeHCHBHOCTb 
(min—max), HHaeicc 
oOhjihh, 3K3. 

3KCTeH- 
CHBHOCTb, % 

MHTeHCHBHOCTb 

(min—max), HHjaeKC 
oGhjihh, 3K3. 

MopcKoii 

° + 

100 

(1-139) 32.8 

100 

(15-2531) 800.6 


1 + 

100 

(144-340) 242.0 

100 

(3037-895) 4710.0 

Cyxoii 

0+ 

20 

(1-13) 5.0 

46.6 

(1-144) 35.0 
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Phc. 3. M3MeHeHHe 3apa^ceHHocTH m iuiothoctm nony/munM mojiohh jiococh b pa3Hbie ronbi. 

1 — npoueHT 3apaxeHMH G. salaris , 2 — njioTHOCTb nonyjiHUHH. 

Fig. 3. Long-term changes of density and infestation of salmon parr. 

OceHbio 2002 r. 6buio 3a(j)MKcnpoBaHo pe3Koe coKpauteHne mhtchchbhoctm 3a- 
paxceHHfl MOJiojxu jiococa G. salaris , Ha BapaifKOM nopore npn 100 % BCTpenae- 
mocth, hhjxqkc oOhjima cocTaBMJi jiHuib 26 3K3., a Ha MopcKOM nopore 6buia 
oOHapyxeHa raubKo 1 3apaxceHHaH oco6b. Ha cjie/tyioiuHM rojx npon30uuio co- 
KpauaeHne BCTpenaeMOcra MOHoreHen. H3 132 nccjieAOBaHHbix aoeMnnapoB 
mojio^m jiococa TOJibKO 3 oco6m 6buin 3apaxceHbi napa3MTOM (Ta6ji. 4). Bcero 
6buio oSHapyxceHO 10 3K3. MOHoreHen G. salaris. B pe3yjibTaTe ^onojiHHTejibHbix 
nccjieztOBaHMH, npoBe^eHHbix no3/tHen oceHbio Ha Bcex noporax p. KepeTb, 
G. salaris He 6bui bmabjich. nocjie,aoBaBiiiee 3a 3 tmm H3yHeHne napa3HTO(J)ayHbi 
MOJioztw jiococa b 2004 r. Taioxe He no3BOJiHJio oOHapyxcnTb napa3HTa. Ilpn 3 tom 
cjie^yeT OTMeTHTb, hto na/teHne hhcjichhocth MOHoreHen conpoBOxc^ajiocb He- 
KOTOpblM pOCTOM HHCJieHHOCTH CerOJieTKOB M rOaOBHKOB JIOCOCH B peKe (pMC. 3). 

O^HaKO jieTOM 2005 r. Ha CyxoM nopore 6buin HailaeHbi e^HHHHHbie 3K3eMn- 
jinpbi napa3MTa Ha KapjiHKOBbix caMuax jiococh (Lumme et al., b nenara). 

OceHbio 2005 r. 6buia npeanpnHHTa nonbiTKa 3KcnepnMeHTajibHoro onpe^e- 
jieHHH coctoahma nonyjmunn napa3HTa h ero peaKunn Ha ncKyccTBeHHoe no- 
BbiineHne njiOTHOCTH nonyjmunn jiococh. C 3toh uejibio 6buin npoBe^eHbi no- 
ca^Kn cerojieTKOB ceMrn b B03pacTe 0+ Ha CyxoM h BapauKOM noporax no 
2.5 Tbic. oco6en. Hccjie^OBaHnn, BbinojmeHHbie cnycTH Mec*m, noKa3ajin, hto 
napa3MT CMOr BOCCTaHOBHTb HMCJieHHOCTb H m Tb BblCOKyiO MHBa3HpOBaHHOCTb 
nocaxceHHon b peKy mojiojxvi ceMrn (100 %, n cpejxHnn 3apaxceHHOCTb 
61.1 3K3./Ha pbi6y) mribKO Ha CyxoM nopore. McKyccTBeHHoe yBejinneHne mmc- 
JieHHOCTH X035ieB n03BOJIMJIO yCTaHOBHTb, MTO BCnbllllKa 3apaXCeHMH M pa3BMTMe 
3nn300THH MOxceT nponcxo^MTb b oneHb KopOTKne cpoKn h npn oneHb hm3koh 
CT apTOBOH HHCJieHHOCTH napa3MTOB. 

OBCYiK^EHME 

MoHoreHen G. salaris HBjnieTCfl eciecTBeHHbiM KOMnoHeHTOM napa3HTO(J)ay- 
Hbl SaJITHHCKOH (J)OpMbI JIOCOCH M paCCMaTpHBaeTCH KaK 3H^eMHK BajITHHCKOrO 
SaccenHa (Bakke et al., 1990). B to xce BpeMH jinn ceBepo-aTiiaHTHnecKon (J>op- 
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Mbi jiococh G. salaris — HecneuH(|)HHHbiH napa3HT m jx o nocjie^Hero BpeMeHM 
He BCTpenajicH b BO^oeMax 3ana#Hon EBponbi h Boctohhom ATJiaHTHKH. 3Ta 
oco6eHHOCTb apeajia napa3HTa tccho CBH3aHa c HCTopHew paccejieHHH eBponew- 
CKoro nojxBwjxa aTJiaHTHnecKoro jiococh b no3#HeM njieMCToneHe-rojioueHe, 
h B03M0xcHbiM coxpaHeHHeM nac™ nonyjiHunn jiococh b pe(J)yrHyMax, pacnojia- 
raBiiinxcH no io>KHOMy Kpaio JiejiHHKOBoro mnTa (KyjiepcKHM, Thtob, 2000). 
B 3 thx BO^oeMax c(J)opMnpoBajiHCb nonyjiHUMH Salmo salar , KOTopbie nocjie #er- 
ji^unauHH npeo6pa30Bajincb b 6 ajiTHMCKyio (J)opMy jiococh. TaKxce 3#ecb npoH- 
30UU10 CTaHOBJieHne G. salaris KaK caMOCTOHTejibHoro BHjia. BepoHTHO, c ototo 
B peMeHH Hanajicn npouecc conpnxeHHOH sbojiiouhh G. salaris w 6ajiTHMCKOM 
(J)opMbi jiococh (KyziepcKHH n £p., 2003), pe3yjibTaTOM Koraporo CTajia B3anM- 
Han a^amauMH napa3MTa w xo3HMHa (Bakke et al., 1990, 2004) OrcyTCTBne ajian- 
TauHM aTJiaHTHHecKon nonyjiHUMH jiococh CTajio npMHMHOH BcnbiuiKM 3nH300- 
THH b p. KepeTb. 

CerojiHH moxcho Jinuib npejinojiaraTb, KaK napa3MT nonaji b KepeTb. Abtopm 
CHHT aiOT, hto HaHSojiee BepoHTeH cjiynaHHbiM 3aHOc napa3HTa b pe3yjibTaTe pbi- 
60 BO£HbIX pa 60 T, KOTJX3. JUIH UOCBJXKU MOJIOAM JIOCOCH B p. KepeTb HCnOJlb30BaJlH 
Te xce TpaHcnopTHbie cmkoctm, b KOTopbix 3a HecKOJibKO nacoB jxo 3toto nepeBO- 
3 hjih MOJio^b npecHOBO^Horo jiococh p. IUyn (OaccenH OHexccKoro 03. n Eaji- 
thmckoto Mopn) (UlyjibMaH n jxp., 1998, 2001). 

EbicTpoMy pacnpocTpaHeHnio napa3HTa n HHTeHCHBHOMy 3apaxceHHio pbi6 
B yCJlOBHHX peKH MOTJ1H CnOCOOCTBOBaTb HeKOTOpbie (J)H3HOJIOTHHeCKHe H 3T0J10- 
rnnecKHe oco6chhocth 3aBO£CKOM mojiojih jiococh. KaK noKa3ajm HCCJie^OBa- 
hhh, 3 aBO£CKafl MOJio/ib no CBoen xaoHecTOHKOCTH 3HannTejibHO ycTynaeT jxk- 
kom. H3yneHne ABnraTejibHon aKTMBHOCTH 3aBO^CKon mojio^h jiococh bmhbhjio, 
hto ee njiaBaTejibHbie xapaKTepncTHKn 3HannTejibHO Hnxce, neM y jx hkom mojiojih 
(Shchurov, 1994). Ilpn otom ycTaHOBjieHO, hto cpoK a^anTaunn 3aBO#CKOM mo- 
jio^h k ycjiOBHHM peKH BecbMa ^JiHTejieH — TOJibKO nepe3 MecHu n 6ojiee co jx hh 
B binycKa b peKy nnmeBoe n TeppnTopnajibHoe noBe^eHne ^ocTnraeT ypoBHH jxu- 
khx pbi6 (Shchurov, 1994). Ebuio noKa3aHO, hto nocjie BbinycKa b p. KepeTb, 
Mojio^b b TeneHne 5—10 jxnevi o6pa3yeT Hpe3BbinaMHO njiOTHbie CKomieHHH b pe- 
Ke — jx o 10—20 3K3./m 2 . Bee oto co3AaeT 6jiaronpnHTHbie ycjiOBHH juih paenpo- 
CTpaHeHHH napa3HTa. 

PacnpocTpaHeHne b peKe G. salaris n Bbi3BaHHan hm rn6ejib pbi6 npnBejin 
K TOMy, HTO HHCJieHHOCTb neCTpHTOK, OC06eHHO CTapniHX B03paCTOB, pe3KO CHH- 
3HJiacb no cpaBHeHHio c jjaHHbiMH 1990 r. TaKan KapTHHa HMeeT 6ojibmoe cxoji- 
ctbo c pa3BHTneM 3nH300THH b hopbokckmx peKax (Johnsen, Jensen, 1991). B to 
xce BpeMH b HopBernn, Ejiarojiapn HajiMHHio b (Jibopjiax o6mnpHbix onpecHeH- 
Hbix 30H, rnpo^aKTRiiyc oneHb ObicTpo paccejinjicn no cocejiHHM peKaM. Pac- 
npocTpaHeHHK) xce napa3HTa m p. KepeTb b coce^Hne peKH EejiOMopcKoro 
noOepexcbH npennTCTByeT noBbimeHHaH cojieHOCTb BO^bi (6ojiee 25 %o) Mexc^y 
ycTbHMH 3thx peK (Ky3HeuoB, 1960), npn Korapoh G. salaris He BbixcnBaeT (So- 
leng, Bakke, 1997). 

Ha6jno^aeMan b TeneHne 6ojiee neM lOjieT 3nn300TMH G. salaris no/mep- 
xcHBajiacb Ojiaro^apn coxpaHeHnio ecTecTBeHHoro HepecTa jiococh, TaK KaK 
b ochobhom napa3MT perHCTpnpoBajiCH Ha cerojieTKax n rojiOBnKax. IlajieHHe 
3apaxceHHOCTH necTpnTOK b nocjiejiHne rojibi, Beponrao, cBH3aHO c jyiHTejibHbiM 
nepnojiOM kphthhcckh hm3kom hhcjichhoctm mojiojih jiococh. KpoMe toto, 
3 nocjiejiHHX rojia xapaKTepn30Bajincb Heo6biHHO bmcokhmu jicthhmh h oceH- 
hhmh TeMnepaTypaMH. 3 th npnpojiHbie aHOMajinn motjih TaKxce cTaTb npnnn- 
hom coKpameHHH HHCJieHHOCTH napa3HTa. KaK H3BecTHO, TeMnepaTypa aKTHBH- 
3npyeT MeTa6ojiH3M h noBbiinaeT conpoTHBjineMOCTb xo3HHHa (UlyjibMaH, 1972). 
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Oco6eHHO npxo 3to npoHBJineTCH npn jtencTBnn TeMnepaTypbi b npejtejiax 
13—18 °C (JlyKbHHeHKO, 1971; KeHHejtn, 1978). Bbijio noKa3aHO, hto TeMnepa- 
TypHbm onTHMyM juih pa3BHTHH G. salaris jiexHT b npejtejiax 3— 13.0 °C (Jansen, 
Bakke, 1991; Soleng, Bakke, 1997; IlIyjibMaH n jtp., 2005). CpejtHne 3HaHeHHH 
TeMnepaTypbi Boabi b Kepe™ nocjiejtHne rojtbi npeBbimajin BepxHnn npejteji on- 
THMyMa, mto Momo noBjienb 3a co6on ymeTeHne n coKpameHne hhcjichhocth 
nonyjiHunn napa3HTa. Ha nccjiejtoBaHHbix 6ojiee neM 250 3X3. pbi6 b TeneHne 
AByx jieT (2003—2004 rr.) 6buio co6paHO He 6ojiee 20 3K3. G. salaris. 

C noHHxceHneM TeMnepaTypbi b 2005 r. npoH3onuio He3HaHHTejibHoe noBbi- 
iiieHne 3apaxeHHOCTH mojio^h G. salaris. Han6ojibiiiafl 3apa;>xeHHOCTb OTMeneHa 
b Mopckom nopore (y 9 H3 22 BCKpbiTbix pbi6, npn nnaexce o6hjihh 2.4 3K3. Ha 
pbi6y). B MacjiHHHOM n KojiynaeBCKOM noporax MncjieHHOCTb napa3HTa cocTaB- 
jiHjia 0.3 n 0.6 3K3. Ha pbi6y cootbctctbchho (IlIyjibMaH n ap., 2006). B jtpyrnx 
noporax napa3HT He oOHapyxceH. C 2003 r. Taxxe B03pocjia MncjieHHOCTb mojio- 
m b peKe. 

PaHee 6buio OTMeneHo, hto nepeHoc napa3HTa c ojtHoro noxojieHnn xo3HHHa 
Ha jx pyroe nponcxoanT b ochobhom nepe3 necTpnTOx B03pacTa 1+ (IlIyjibMaH 
n jtp., 2001). B to xe BpeMH cnpaBejyinBO npejinojioxcHTb, mto npn xpnTHHecxn 
hh3khx HncjieHHOCTHx xo3HHHa h napa3HTa coxpaHeHHe nonyjiHunn nocjiejiHero 
oOecneHHBaeTCH 3a cneT xapjinxoBbix caMUOB. 3 tot (j)axT nojrrBepxcjtaiOT nccjie- 
TOBaHMfl 2005 r., xorjia b OTcyTCTBne cerojieTOK n necTp^TOx (Ta6;i. 6) G. salaris 
6bui oSHapyxeH Ha xapjinxoBbix caMuax. B cbh3h c othm jxjih oueHxn 3nn300TH- 
necKon cnTyaunn b pexax, me 6bui oOHapyxceH G. salaris , cjiejtyeT o6fl3aTe;ibHo 
ynnTbiBaTb BCTpenaeMocTb KapjinKOBbix caMUOB n nx MncjieHHOCTb. Kax 6buio 
HaMH noxa3aHO, npn BoecTaHOBJieHnn Bbicoxon njiOTHOCTH nonyjnmnn mojiojih 
JIOCOCH 3nH300THH pa3BMBaeTCH B XOpOTXHe cpoxn H npn OHeHb HH3XOH CTapTO- 
BOH HHCJieHHOCTH napa3HTOB. 

Ha HacTonmnn momcht jiencTByiomee Ha Kepe™ nepexpbiTne (PY3) He no- 
3BOJiHeT oOecneHHTb nojiHoe nawrae npon3BOjtHTejien n He aonycTHTb HepecTa 
ceMrn b pexe. nooTOMy b pexe 6yjieT nocTOHHHO coxpaHHTbcn onar 3apaxceHHO- 
cth napa3MTOM. fljin yHHHToxceHHH napa3HTa HeoOxojfHMO nocTponTb jjencTByio- 
in,nn xpyrjioro/tMHHO 6apbep n oOecneMHTb nojiHoe M3T>flTne npoH3BO£HTejien 
ceMrn, njiyinnx Ha HepecT. BbipameHHyio Ha phOobojihom 3ZBojxe MOJiojfb b ne- 
pnoji jiencTBHH 6apbepa cjiejiyeT BbinycxaTb Ha CTa jxww CMOJiTa Hnxce 6apbepa. 
ExcerojiHO HeoOxojWMO npoBOjtnTb o6cjiejtOBaHne pexn juih onpejfejieHnn Hajin- 
hhh xapjinxoBbix caMUOB jiococh h napa3HTa b pexe. flajiee, nocjie toto xax jxbh- 
Hbie o6cjiejiOBaHnH rapaHTnpoBaHHO noxaxcyT OTcyTCTBne napa3HTa Bbiine 6apbe- 
pa, HeoOxojiMMo npnHHTb Mepbi juih yHHHTOxceHMH napa3HTa Hnxce 6apbepa. 

Ta6;i h ua 6 

rijlOTHOCTb 3ace;ieHHfl MOJIOUblO JIOCOCH (3K3./100 M 2 ) 
ocHOBHbix noporoB p. XepeTb b 2005 r. 

Table 6. Density of parr (n/100m 2 ) from the main rapids in 2005 


noporn 

0+ 

1 + 

2+ 

06maa 

3apaxceHHocTb 

BepxHHh 

0 

0 

0 

0 

0 

Cyxon 

0 

0 

0* 

0* 

0* 

BapauKHh 

19.8 

18.4 

6.9 (3aB0ncKne) 

45.1 

0 


npuMenaHMe. * — bo BpeMa oOjioBa 3JieKTpo.no bom BM3yajibH0 6buio oTMeneHo 2 3K3. necT- 
paTOK, KOTopbix noHMaTb He ynajiocb. Cy m no pa3MepaM, 3 to Morjin 6biTb KapjiHKOBbie caMUbi, 
CKopee Bcero 3aBoacKoro nponcxoKaeHna. 
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Omcbm^ho, hto Kap^HHajibHoro yjiymiieHHH h BoccTaHOBJieHHH nonyjinuHH 
aTjiaHTMHecKoro jiococh b p. KepeTb He npoH30M^eT jxo Tex nop, noKa He 6 y^eT 
peuieHa npo 6 jieMa nojiHoro yHHHToxeHHH napa 3 HTa G. salaris. HaGjno^eHMH no- 
Ka3ajin, hto nocjie toto KaK HncjieHHocTb napa3HTa ynajia, 6 buio oTMeneHO He- 
KOTOpOe B03paCTaHHe HHCJieHHOCTH MOJIO^H H yBeJIHHeHMe B03BpaTa B3pOCJlbIX 
pbi 6 Ha HepecT. B cbh3h c BbiHBjieHHbiM (f)eHOMeHOM npe^CTaBjiHeTCH BaxHbiM 
npoBe^eHne jiajibHeMiiinx napa3HTOjiorHHecKHx nccjie^OBaHHM. 

Hto KacaeTCH jx pyrnx jiococeBbix peK BejiOMopcKoro noGepexbn, to nccjie^o- 
BaHMH noKa3ajiw, hto noKa p. KepeTb HBjineTCH ejwHCTBeHHbiM BO^oeMOM, me 
o6HapyxceH G. salaris. OjiHaKO, HecMOTpn Ha to hto pacnpocTpaHeHne napa3HTa 
H3 peKH b peKy nepe3 pacnpecHeHHbie 30Hbi b Gaccerme Bejioro Mopn npaicraHe- 
ckh MCKjnoneHo, b uejinx npocj)HjiaKTHKH 3aHoca G. salaris H3 KepeTH b 6jiH3Jie- 
xamne peKH cjiejiyeT nocjie paGoTbi Ha 3apaxeHHOM bojxoqmc TinaTejibHo jte3MH- 
(})HUHpoBaTb n npocyuiHBaTb jioakh, opy/wfl jiOBa, canorn h t. n. 
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LONG-TERM CHANGES IN THE EPIZOOTIC OF JUVENILE SALMON 
(SALMO SALAR L.) IN THE KERET RIVER (WHITE SEA BASIN) DEPENDING 
ON THE INVASION OF GYRODACTYLUS SALARIS MALMBERG, 1957 

E. P. Ieshko, B. S. Shulman, I. L. Shchurov, Yu. Yu. Barskaya 
Key words : Gyrodactylus salaris , Salmo salar , fish parasite, White Sea, abundance, distribution. 

SUMMARY 

Results of long-term investigations on the population dynamics of juvenile Atlantic sal¬ 
mon ( Salmo salar L.) in the Keret’ river (White Sea drainage basin) depending on the inva¬ 
ding of Gyrodactylus salaris (Malmberg, 1957) and mass infestation of salmon with this pa¬ 
rasite are presented. Gyrodactylus salaris was for the first time recorded in the Keret’ river 
in 1992. During the period lesser than five years the parasite spread along the river. The rise 
in the infestation of salmon parr with G. salaris caused death of the fish host. As the abun¬ 
dance of juveniles decreased, adult salmon stocks dropped more than 25 times. It was 
shown, that after the decreasing in number of salmon juveniles following acute epizootic, 
infestation parameters dropped, and in some years G. salaris was not even found at all. 


496 



